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Table 1
Environmental Evaluation Criteria

Larry Kotlow, D.D.S.
Albany, New York

October 1979

Recommended 1 Reference

Substance Environmental Limit Source Primary Health Effects OSHA Standard
‘Nitrous Oxide 25 ppm2 NIOSH Reproductive Effects and Audiovisual None

1 : Performance Decrements
Mercury Vapor3 0.05 mg/M3 NIOSH Central Nervous System and 0.1 mg/M3 (cef]ing4)

Mental Effects

(1) A11 air concentrations are expressed as time-weighted average(TWA) exposures for up to a 10 hour workday
unless designated "ceiling".

(2) Available data indicate that with current control technology, exposure levels of 50-ppm and less for
nitrous oxide are attainable in dental offices.

(3) Presently enforced by OSHA as a TWA.

(4) A "ceiling" Timit should not be exceeded.




Table II
Nitrous Oxide Concentrations

Larry Kotlow, D.D.S.
Albany, New York

June 14, 1979

Sampling Pump

_ _ Flow Rate Nitrous Oxide
Sample Location Sample Type Sampling Time (cc/m)l Concentration (ppm
Operatory- Dentist Personal 0830 - 1000 600 44
Operatory- Assistant Personal , 0830 - 1000 600 10
Operatory-Hallway Area4 0900 - 1030 600 10
Operatory-Center Console Area 0900 - 1030 600 135
Operatory-Assistant Personal 1000 - 1120 600 210%
Operatory-Center Console Area 1030 - 1145 600 62
Operatory-Hallway Area 1030 - 1145 600 87
Operatory-Dentist Personal 1000 - 1200 600 263*
Operatory-Dentist Personal 1200 - 1220 700 270*
Operatory-Assistant Personal 1120 - 1230 600 82
Operatory-Center Console Area 1145 - 1300 600 87
Operatory-Hygiene Area-A Area 1115 - 1330 600 60
Operatory-Hygiene Area-B Area 1115 - 1330 600 62
Operatory-Dentist Personal 1400 - 1430 600 250*

Personal 1400 - 1430 4 600 90

Operatory-Assistant

ENVIRONMENTAL CRITERIA - (NIOSH) 25 ppm

cc/m = Cubic centimeters of air per minute.

Personal = Breathing zone samples.
ppm = Parts of vapor per million parts of contaminated

. Area = Non breathing zone sample.
NOTE: Patient management was difficult.

air by volume at 25°% and 760 mmHg.
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Table III
Nitrous Oxide Concentrations

Larry Kotlow, D.D.S.
Albany, New York

June 15, 1979 Sampling Pump

Flow Rat? Nitrous Oxide

Sample Location Sample Type Sampling Time (cc/m) Concentration (ppm)
Operatory-Assistant Personal 0830 - 0915 600 41
Operatory-Hygiene-A Area 0830 - 0930 600 40
Operatory-Outer Console Area 0830 - 1030 600 40
Operatory-Hygiene-A Area 0930 - 1000 600 87
Operatory-Dentist Personal 0935 - 1015 600 300*
Operatory-Assistant Personal 0935 - 1015 600 100
Operatory-Center Console Area 1000 - 1100 600 87

ENVIRONMENTAL CRITERIA (NIOSH) 25 ppm

cc/m = Cubic centimeters of air per minute.

Personal = Breathing zone samples.
ppm = Parts of vapor per million parts of contaminated air by volume at 25% and 760 mmHg.

Area = Non breathing zone sample.

W N
« e e .

NOTE: Patient management was very difficult.
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Table IV

Nitrous Oxide Non Operatory and Leak Testing Concentrations

Larry Kotlow, D.D.S.
Albany, New York

June 14-15, 1979

Sampling Time

Nitrous Oxide

Sample Location Sample Type {minutes) Concentrations (ppm
Consultation Room Area 5 20
Main Hallway Area 5 30
Entrance to Operatories Area 10 45
(outside door)

Entrance to Operatories Area 10 60
(inside door)

Receptionist Room Area 10 30
Closet Floor Area 10 20
(02 & NZO )

Scavenging Exhaust to Drain Area 60
High PSI on 020 Tank Area 10
High PSI NZO in Operatory Area 20
(wall outlet-1)

High PSI NoO in Operatory Area 5

(wall outlet-2)

High PSI on N»0 Area 5 10
(anesthesia machine)

Low PSI on NoO (at mask) Area 3 10

ENVIRONMENTAL CRITERIA

(NIOSH) 25 ppm

1. ppm = Parts of vapor per million parts of contaminated air by volume at

25% and 760 mmHg.



Table V

Results of Charcoal Tube Samples and Monitor Badges for Mercury Vapors

Larry Kotlow, D.D.S.
Albany, New York

June 14-15, 1979

Concentration
Sample Time Sample Description (mg/M3)1 Detection Limit
0800 - 1615 C/T Personal-Dentist NDS 0.3 ug/sample
0800 - 1615 C/T2 Personal-Dentist ND "
0800 - 1625 /T2 Personal-Dental Assistant ND n
0800 - 1625 (:/T2 Personal-Dental Assistant ND L
0800 - 1630 /T2 Area-Dental Hygienist ND !
0800 - 1630 C/T2 Personal-Hygienist Operatory ND "
0730 - 1610 M/B% Personal-Dentist .005 N/A®
0730 - 1610 M/B4 Personal-Dental Assistant .006 N/A
0730 - 1615 M/B4 Personal-Dental Hygienist .014 N/A
0730 - 1620 M/B Personal-Dentist .012 N/A
0730 - 1620 M/B Area-Dental Assistant Operatory 008 N/A
0730 - 1630 M/B Area-Center Console-1st day .005 N/A
0730 - 1630 M/B. Area-Center Console-2nd day .009 N/A

ENVIRONMENTAL CRITERIA

(NIOSH) 0.05 mg/M°

W
. .

N/A =

. mg/M3 =
LT =
ND =

Milligrams per cubic meter of air.
Charcoal tube sample.

Non Detectable level.

. M/B =Monitor Badge.
Non Applicable, i.e., detection 1imit not given on analytical data.
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Figure II

Air Sweep System

NOTE: The apparatus consist of a quietly operating fan located to take in
relatively fresh air. "
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9.

10.

11.

12.

13.

14.

1

%))

Store mercury in unbreakable, tightly sealed containers.

Perform all operations involving mercury over areas that have impervious

and suitably lipped surfaces so as to confine and facilitate recovery of
spilled mercury or amalgam.

Clean up any spilled mercuryimmediately. Droplets may be picked up with.

narrow bore tubing connected (via a wash-bottle trap) to the low-volume
aspirator of the dental unit.

Use tightly closed capsules during amalgamation.

Use a no-touch technique for handling the amalgam.

Salvage all amalgam scrap and store it under water. ¢

Work in well-ventilated spaces.

Avoid carpeting dental operatories as decontamination is not possible.

Eliminate the use of mercury-containing solutions.
Avoid heating mercury or amalgam.
Use water spray and suction when grinding dental amalgam.

Use conventional dental amalgam compacting procedures, manual and
mechanical, but do not use ultrasonic amalgam condensors.

Perform yearly mercury determinations on all personnel regularly em-
ployed in dental offices.

Have periodic mercury vapor level determinations made in operatories.

. Alert all personnel involved in handling of mercury, especially during

training or indoctrination periods, of the potential hazard of mercury va-
por and the necessity for observing good mercury hygiene practices.

e T T g




Attachment II
Recommendations in mercury hygiene

Counci! on Dental Materials and Devices

The Association, through its Council on Dental
Materials and Devices, is publishing a scries of
recommendations concerning safety or proper
practices in the dental office. The Council, in
cooperation with the Council on Dental Re-
search, sponsored and published an article titled
“Significance to Health of Mercury Used in
Dental Practice: .A Review’’ in the June 1971
issue of THEJOURNAL (JADA 82:1401 June 1971).
Since mercury as a potential health hazard in
dental practice cannot be dismissed or casually
treated, the Council has continued to follow re-
ports in this area.. Reports of surveys in the
US,** Canada,* and England® all show that at
least 10% of dental offices have air levels of
mercury vapor in excess of the threshold limit
value (TLV) of 0.05 mg/m®. A summary of sur-
veys made in the United States will be the sub-
ject of a subsequent report. Even though neither
a dentist nor a dental assistant has been reported
as suffering from chronic mercurialism, many
exposures are sufficient to cause concern. This
is especially true since the British Dental Jour-
nal®reported one fatality of a dental assistant that
was attributed to acute mercury poisoning. This
case was inadequately investigated so nothing is
known concerning her medical history or the
mercury hygiene of her work spaces. Conse-
quently, the mercury hygiene observed in the
office where she worked cannot be identified
as the direct source of her mercury poisoning.
Much has been made over the materials and
methods used in dental office construction to
reduce the potential of mercury contamination.
Impervious and seamless work and floor areas
with edges lipped to confine spills have been uni-
versally recommended. Even so, many deco-
rators continue to install rugs on the floors of den-
tal operatories. Carpeting is not recommended,
as decontamination in the event of spills is not
possible. The mercury levels in these offices,
however, are often lower than the mercury lev-
els in offices decorated as recommended. The
determining factor influencing vapor levels is the
mercury hygiene observed by the dental per-
sonnel in the offices. Consequently, efforts to
establish guidelines for proper mercury hygiene
must center on the few minutes during propor-
tioning of the mercury and alloy and mixing of
the amalgam mechanically. Capsules fitted with

friction grip caps and some preproportioned dis-
posable capsules disperse free mercury during
high-speed mechanical trituration.?® This loss of
mercury during trituration can be detected by
wrapping adhesive tape around the capsule prior
to the mechanical mixing. If the capsules are
tight and no mercury is thrown out, the adhesive
side of the tape will be clean after trituration.
Drops of mercury, 0.1 mm in diameter and
weighing approximately 0.01 mg, can be seen on
the tape with the naked eye.® This test should
be made on new capsules, as well as occasion-
ally during the use of the capsule.

Von Nossek and Seidel® and Chandler and co-
workers’? observed a spray of mercury-rich par-
ticles during condensation with an ultrasonic in-
strument. Although no significant mercury vapor
was detected, the dispersal of small particles,
which can be inhaled by dental personnel and pa-
tients, is not considered to be good mercury hy-
giene.

These foregoing reports, along with Stewart
and Stradling’s!! code of mercury hygiene for
dental operatories, form the basis for the Coun-
cil’s recommendations of griteria for good mer-
cury hygiene.
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